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EAB Quarantine in Minnesota

A il 2009 H t C tApril 2009, Houston County

May 2009, Ramsey and Hennepin Counties



Houston County



Ramsey and Hennepin Counties



EAB Quarantine in MN



What Would be the 
Quarantine Process in 
N th Mi t ?Northern Minnesota?



Quarantine Process - Timelines

EAB discovered and confirmed in new area 
(~1 day)(~1 day)
MDA enacts emergency intrastate 
quarantine ( 1 day 2 weeks)quarantine (~1 day – 2 weeks)
USDA enacts matching interstate quarantine 
(~3 weeks)
Public meetings with stakeholders
MDA enacts formal intrastate quarantine (~2-
3 months)3 months)



Ramsey and Hennepin Counties



Quarantine Process - How Big?



How the EABHow the EAB 
Quarantine WorksQuarantine Works



What’s regulated?

• Regulated Articles
E ld h b i li i t f– Emerald ash borer in any living stage of 
development
A h t– Ash trees

– Ash limbs / branches
– Ash stumps and roots
– Ash logs
– Ash chips (wood or bark)
– Firewood of any non-coniferous speciesFirewood of any non coniferous species



Moving Regulated Articles
NOMaybe

OKOK



Moving Regulated Articles
• There is no 

regulation 
on 
movement 
into theinto the 
quarantine

OK
• However, 

once in the 
quarantine

OK

quarantine 
the wood 
becomes 
regulated…



Moving Regulated Articles
• Unless the 

wood is 
l

Maybe
only 
transiting 
thethe 
quarantine

• Require-
ments for 
transitingtransiting 
depend on 
time of 
year



Transit of Regulated Articles

FlightFlight 
Season J F M A M J J A S O N D
USDAUSDA
MDA

• Non-flight season – no restrictionsg

• Flight season – ship enclosed or don’t stopFlight season ship enclosed or don t stop



Moving Regulated Articles
• Movement 

of any NOy
regulated 
articles 

t fout of 
quarantine 
isis 
prohibited 
regardlessregardless 
of time of 
year, y ,
unless…



Moving Regulated Articles

• Regulated articles can leave quarantine 
under a Compliance Agreement 

• Compliance Agreement outlines treatment / 
handling of materials to reduce risk of 
moving pest



Compliance Agreements
C li• Compliance 
Agreement 
with MDAwith MDA
• Movement 

out ofout of 
county

• Compliance p
Agreement w/ 
MDA / USDA
• Movement 

out of 
county andcounty and 
out of state



Compliance Agreements
• Debark (+1/2” wood)
• Heat• Heat

• Kiln Sterilize – wood < 3” thick
H t T t Fi d• Heat Treat - Firewood

• Heat Treat – Wood packing materials
• Mulch

• Compostp
• Fumigate
• Shipping to treatment facilityShipping to treatment facility



Compliance Agreements
• Debark (+1/2” wood)



Compliance Agreements
• Heat

• Kiln Sterilize – wood < 3” thick
• Moisture / Temperature threshold

Dry Bulb 
Temperatur
es

Wet Bulb 
Depression

Relative 
Humidity

Moisture 
Content

Thickness 
of Lumber

Exposure 
Time

1400F   70F                82% 13.8%         1 inch   
2 inches      
3 inches        

3 hrs
5 hrs
7 hrs

1300F 160F 60% 9 4% 1 inch 10 hrs1300F  160F               60%               9.4%         1 inch   
2 inches        
3 inches        

10 hrs
12 hrs
14 hrs



Compliance Agreements
• Heat

• Heat Treat – Firewood
• 160 degrees F for 75 minutes



Compliance Agreements
• Heat

• Heat Treat – Wood packing materials
• Dunnage, crating, pallets, etc
• 133 degrees F for 30 minutesg



Compliance Agreements
• Mulch

• Material < 1”x1”

Or

• Compost• Compost
• Pile reaches 140 degrees F for 4 days at 

least 2 x’s (between turnings)least 2 x s (between turnings)



Compliance Agreements
• Fumigate

Temperat
ure

Dosage 
Rate
(lb/1 000

Minimum Concentration (ounces) At:

(lb/1,000 
ft3

0.5 hr 2 hrs 4 hrs 16 hrs

70ºF or 
above

3 lbs 36 30 27 25

40-69ºF 5 lbs 60 51 46 42



Compliance Agreements
• Shipping to treatment facility

• Only during non-flight season
• Processed before flight season



Working Within the EABWorking Within the EAB 
QuarantineQuarantine



Steps to slow down EAB 
l ti th dpopulation growth and 

spreadspread
Id tif d b tl d i t• Identify and remove beetle producing trees

• Draw beetles to sink (sacrificial) trees and 
remove

• Insecticide treatments for selected trees
• Preemptive removal of undesirable trees



Identifying Beetle Infested 
TTrees



Identifying Beetle Infested 
TTrees



Identifying Beetle Infested 
TTrees



Beetle Broods
20092009

2010 2011



Known EAB-Infested Areas



Identifying Beetle Infested 
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Impact of Removing 
I f t d TInfested Trees
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Quarantine Boundary vs Infestation

WorkingWorking 
I id thInside the 

QuarantineQuarantine



Nested Quarantine?



Known EAB-Infested Areas



BMP’s for Known Infested Areas
R d ti t i t• Recommendations, not requirements
• Avoid pruning / removal during flight 

seasonseason
• Risk of emergence during transport or 

after dumpingafter dumping
• If work is necessary, chip on-site and 

grind as needed as close to site as able
EAB Life 
Stage J F M A M J J A S O N D

g

Immature 
(under bark)

Ad lAdult 
(free living)



BMP’s Meant for Infested Areas

WorkingWorking 
I id thInside the 

QuarantineQuarantine



BMP’s for Rural Areas?

• Non-flight season coincides w/ forestry 
practices for black ash?

• Other aspects of EAB biology that can be 
exploited?
• Research into cold tolerance



EAB Cold ToleranceEAB Cold Tolerance 
Research in MinnesotaResearch in Minnesota

Mark Abrahamson, MN Dept Agriculture
Rob Venette, US Forest Serviceob e ette, US o est Se ce



Northern Minnesota Gets Cold!



Model of the effects of extreme low 
temperature on EAB mortalitytemperature on EAB mortality
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EAB Winter Field Study

• Assess larval mortality under moderate and y
extreme cold conditions

• Hypothesis: Colder winter conditions = 
greater larval mortality

• Removed logs (~20” long) from 3 EAB-
infested ash trees in St Paulinfested ash trees in St Paul



EAB Winter Field Study
• Assigned 20 logs to each of 5 treatments

1. Initial assessment – dissected immediately
2. Freezer treatment – cooled to -35 C (-31 F)

3. Cool room – stored at 10 C (50 F)
4. St Paul – held outside
5. Grand Rapids Area – held outside

• Logs in treatments 3-5 held for 5.5 weeks, 
th di t dthen dissected



EAB Winter Field Study

Grand Rapids AreaGrand Rapids Area

St Paul



Precautions

(Photo by M. Abrahamson, Minn. Dept. Agricultu



Temperatures in treatments
(di ) (°C) di dLog (diameter) Temperature (°C) Predicted 

mortality (%) 

 Air Temp Warm face Cool face
Freezer 
F5 (10.9 cm) NA ‐34 ‐37 97‐99
F2 (25.5 cm) NA ‐25 ‐33 48‐96
 
“Grand‐Rapids” area  
GR4 (10.9 cm) ‐34 ‐36 ‐36 99

( ) -29 FGR8 (35.6 cm) ‐34 ‐32 ‐32 93
 
St. Paul 
SP2 (13 0 ) 28 28 28 73

29 F

SP2 (13.0 cm) ‐28 ‐28 ‐28 73
SP17 (35.6 cm) ‐28 ‐26 ‐28 57‐78
 
C l

-18 F

Cooler 
C6 (10.2 cm) 4 NA 4 0
C1 (40.6 cm) 4 NA 3 0

+ 39 F



Condition of larvae following 
cold treatmentcold treatment

EAB larva with 
id f ldevidence of cold 

injury.

Cold injury not 
always evident; 
movement used 
as an additional 
diagnosticdiagnostic.



EAB Winter Field Study

• Rated larvae as logs dissectedRated larvae as logs dissected

• Active movement• Active – movement
• Inactive – no movement over 1 day + of 

observationobservation
• Brown – discoloration of larva



Larval condition after exposure to 
different cold treatments
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Comparing logs to trees

• St Paul treatment – logs
28 l i d• 28 larvae examined

• 30-40% mortality 

• Trees removed during winter/spring 2010 in g g
St Paul and Minneapolis
• 328 larvae examined
• 15 - 25% mortality 



Mortality in Trees
Large Larvae vs Small LarvaeLarge Larvae vs Small Larvae
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Unmoving
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